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Description 


FINE-TUNABLE MIXING LIGHT FOR LIGHT 

EMITTING DIODE 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The invention relates to a RGB mixing light emitting diode 
(LED), and more particularly, to a fine-tunable RGB mixing 
LED. 

[0003] 2. Description of the Prior Art 

[0004] a light emitting diode (LED) is a semiconductor device 

with a long lifetime and a high efficiency in transforming 
electricity into light. Since the LED is a small light source 
and can be applied to many kinds of portable equipment, 
the LED will take the place of tungsten lamp and mercury 
lamp to be a popular light source in the future. The LED 
has advantages of long lifetime, small size, high shock re- 
sistance, less heat, and low power consumption, so the 
LED is widely used in electric appliances and equipment as 


an indicator or a light source. In recent years, the LED has 
developed toward multicolor and high brightness levels, 
and can be applied in outdoor bulletin boards or traffic 
signals. The LED can take the place of tungsten lamp and 
mercury lamp to be a power saving and environmentally 
protecting light source. 
[0005] The fabrication method of a white light LED can be gener- 
ally divided into three types: the first one is a blue light 
LED with added yellow fluorescent phosphor, the second 
one is a RGB mixing LED using red, green and blue LED 
units, and the third one is an ultraviolet chip with added 
RGB fluorescent phosphor. Please refer to Fig.l, which is a 
simple schematic diagram of an RGB mixing LED 10 con- 
nected with an external circuit according to the prior art. 
The RGB mixing LED 10 includes a red LED unit 12, a 
green LED unit 14, and a blue LED unit 16, and external 
resistors 18, 20, and 22 that are separately connected to 
each LED unit. The conventional fabrication method is 
measuring the optic-electrics characteristics of the red, 
green, and blue LED units 12, 14, 16 after finishing man- 
ufacturing the RGB mixing LED 10. Then, the three exter- 
nal resistors 18, 20, 22 are utilized to control the currents 
of the red, green, and blue LED units 12, 14, 16 to fulfill 


brightness and chroma requirements. 
[0006] since the optic-electrics characteristics of the red, green, 
and blue LED units 12, 14, 16 are very complex, different 
RGB mixing LEDs 10 with equivalent external resistors 18, 
20, 22 will have problems of irregular brightness or 
chroma. If the RGB mixing LEDs 10 are sorted after mea- 
suring the optic-electrics characteristics of the red, green, 
and blue LED units 12, 14, 16 and are collocated with dif- 
ferent external resistors 18, 20, 22, many sets of the ex- 
ternal resistors 18, 20, 22 are required and many extra 

sorting procedures will be added. 
Summary of Invention 

[0007] it i S therefore a primary objective of the claimed invention 
to provide a fine-tunable RGB mixing LED that can be 
manufactured in LED units with identical standards and 
adjust the resistance of the embedded variable resistors 
after measuring the optic-electrics characteristics. 

[0008] According to the claimed invention, a fine-tunable RGB 

mixing light emitting diode has a red LED unit electrically 
connected to a first embedded variable resistor, a green 
LED unit electrically connected to a second embedded 
variable resistor, and a blue LED unit electrically con- 
nected to a third embedded variable resistor. The spec- 


trum of the RGB mixing LED can be fine-tuned by adjust- 
ing the resistance of the first, second, and third embed- 
ded variable resistors by laser-trimming. 

[0009] According to the claimed invention, an RGB mixing light 
emitting diode has a red LED unit electrically connected to 
a first embedded variable passive component, a green LED 
unit electrically connected to a second embedded variable 
passive component, and a blue LED unit electrically con- 
nected to a third embedded variable passive component. 
The spectrum of the RGB mixing LED can be fine-tuned by 
adjusting the resistance of the first, second, and third 
embedded variable passive component. 

[0010] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0011] Fig.l is a schematic diagram of an RGB mixing light emit- 
ting diode connected to the external circuit according to 
the prior art. 

[0012] pig. 2 is a schematic diagram of an RGB mixing light emit- 
ting diode connected to the external circuit according to 


the present invention. 
[0013] Figs. 3-9 are schematic diagrams of the manufacturing 

procedure of an LED unit and an embedded variable resis- 
tor in an RGB mixing LED according to the present inven- 
tion. 

Detailed Description 

[0014] please refer to Fig. 2, which is a schematic diagram of a 

preferred embodiment according to the present invention. 
An RGB mixing LED 30 includes a red LED unit 32, a green 
LED unit 34, and a blue LED unit 36 respectively con- 
nected to a first embedded variable resistor 38, a second 
embedded variable resistor 40 and a third embedded vari- 
able resistor 42. The first, second, and third embedded 
variable resistors 38, 40, 42 are printed resistors or thin- 
film resistors, and are deposited on a same substrate as 
the red, green, and blue LED units 32, 34, 36. 

[0015] please refer to Figs. 3 to 9, which, using the red LED unit 
32 and the first embedded variable resistor 38, explain 
the manufacturing procedure of the RGB mixing LED 30. 
The manufacturing procedure of the other two LED units 
34, 36 and the corresponding embedded variable resis- 
tors 40, 42 are similar. Firstly, as shown in Fig. 3, a con- 
ductive film 52 is formed on the substrate 50 in a prede- 


termined pattern to be a conduction path for the whole 
RGB mixing LED. Fig. 4 shows an embedded variable resis- 
tor 38 formed on the substrate 50. Both ends of the em- 
bedded variable resistor 38 are electrically connected to 
the conductive film 52, and the embedded variable resis- 
tor 38 can be a thin-film resistor formed by using a thin 
film process or a printed resistor formed by using a print- 
ing process. Then, as shown in Fig. 5, an LED chip 56 is 
posited on the conductive film 52 and a wire 58 connect- 
ing the LED chip 56 and the conductive film 52 is manu- 
factured. Fig. 6 shows a protection layer 60 covering the 
LED chip 56 and the wire 58 to fix and protect the wire 
58. At this time, the conductive film 52, the LED chip 56, 
the wire 58, and the embedded variable resistor 38 com- 
prise a complete fine-tunable LED unit circuit. 
[0016] please refer to Figs. 7 and 8. After finishing a fine-tunable 
LED unit circuit, both ends of the LED chip 56 are con- 
nected to a power source via the conductive film 52 and 
the wire 58 to measure its optic-electrics characteristics. 
According to the required colors, such as white light or 
colored light, the current flowing through the LED chip 56 
is calculated and the corresponding resistance of the em- 
bedded variable resistor 38 is defined. Finally, as shown in 


Fig. 9, the embedded variable resistor 38 is trimmed by a 
laser to increase the resistance, and a protection layer 62 
is formed to cover the embedded variable resistor 38. 

[0017] The embedded variable resistors are used to explain the 
present invention in the preferred embodiment, but other 
embedded variable passive components, such as an em- 
bedded variable capacitor or an embedded variable induc- 
tor, are also suitable for the present invention. Even other 
embedded variable active components can be also applied 
to the present invention, such as any type of diode or a 
metal oxide semiconductor connected to the LED chip in 
series or parallel to control the current. The present in- 
vention utilizes the embedded variable passive component 
to fabricate the RGB mixing LED with identical standards 
and then adjusts the current flowing through each LED 
unit after measuring the optic-electrics characteristics. 
Any type of the embedded variable passive component 
that can adjust the current value can be applied to the 
present invention. 

[0018] | n contrast to the prior art, the present invention has the 
features of identical fabrication standards and matching 
multicolor requirements, lowering manufacturing costs. 

[0019] Those skilled in the art will readily observe that numerous 


modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 


